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PROBLEM TO BE SOLVED: To provide a 
semiconductor device manufacturing method that 
enables to conduct not through a contact but through a 
junction and can correspond to narrow pitch, many pin 
devices with high reliability In connection, method. 
SOLUTION: This semiconductor device with a single 
chip paclcage is constituted of a multi-wiring layer 
structured board 1. a chip 2 mounted on the board 1, a 
sealant 3 sealing the joining part between the tioard 1 
and the chip 2, external terminals and so on. The sealant 
3 Is made of a heat-hardening insulatlve resin 8 and fine 
microscopic particles 9 of Sn or Sn alloy, a metal with a 
low melting point, which are evenly dispersed in a film or 
a liquid of the resin 8 so that the particles do not touch 

each other. The particles 9 of Sn or Sn alloy are molten by pressure heating of two steps to 
form an alloy layer 10 in a joining part between a metal bump 7 of the chip 2 and a connecting 
metal pad 5 of the board 1 so as to bond both. 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of thq Invention] 
[0001] 

[Field of the Invention] Concerning a semiconductor device and its manufacturing technology, in a 
single chip package, a multi chip module, etc., especially, this invention corresponds to a ♦* pitch and 
many pins, and is applied to the manufacture approach of the suitable semiconductor device for a 
connection method of construction with the high connection dependability in flip chip bonding, and 
relates to an effective technique. 
[0002] 

[Description of the Prior Art] As a technique which this invention person examined, the technique which 
applies the ACF (Anstropic Conductive Film) method of construction which distributed the detailed 
electric conduction particle to insulating resin can be considered to the ** pitch of correspondence in a 
multi chip module, and the flip chip bonding of many pins. 

[0003] ACF sticks on the chip loading range, heating sticking by pressure of the chip with which Au 
bump was attached carries and carries out by face down on the connection metal pad which performed 
nickel (nickel) / Au(gold) plating on a substrate, and the connection metal pad on Au bump on a chip 
and a substrate is the approach of taking a flow by the contact between which the electric-conduction 
particle in insulating resin was made to be placed vsdth this ACF method of construction. The insulating 
resin of this ACF functions as a sealing agent aiming at relaxation of the coefficient-of-thermal- 
expansion difference of a substrate and a chip, or curvature. 

[0004] In addition, as a technique about such an ACF method of construction, the technique indicated by 
"electronics mounting important **" P653,654 edited by July 28, 2000, Kogyo Chosakai Publishing 
Issue, and the corporation electronics mounting society, for example is mentioned. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the following became clear as a result of this 
invention person's examining the technique of the above ACF methods of construction. For example, by 
the aforementioned ACF method of construction, since it is the flow of only contact to Au bump on a 
chip, and the connection metal pad on a substrate, there is a problem on which connection resistance 
goes up rapidly by resin expansion at the time of elevated-temperature actuation. That is, since a 
cormection condition is only contact, the problem of being easy to generate the instability and poor 
opening of the connection resistance by resin expansion etc. in hot environments can be considered. 
[0006] Then, by distributing the very fine particle of a low melting point metal into the insulating resin 
ingredient of a sealing agent, the purpose of this invention is not the flow by contact, enables the flow by 
junction, and offers the manufacture approach of a semiconductor device that it can respond to a ** 
pitch and many pins, and a connection method of construction with high connection dependability can 
be realized. 

[0007] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0008] 
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[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0009] Namely, the manufacture approach of the semiconductor device by this invention On the front 
face of the substrate formed on the front face, a connection metal pad supplies the sealing agent which 
made the interior of a thermosetting insulation resin ingredient distribute the very fine particle of a low 
melting point metal. From on the sealing agent supplied on the substrate, a metal bump carries the chip 
prepared on the front face by face down. Heating pressurization is carried out from the rear face of a 
chip, the metal bump on a chip and the connection metal pad on a substrate are joined through the very 
fine particle of the low melting point metal of a sealing agent, and it has each process which takes a flow 
with a chip and a substrate. 

[0010] Furthermore, in the manufacture approach of said semiconductor device, in case heating 
pressurization is carried out from the rear face of a chip, a sealing agent is hardened with the 
temperature below the melting point of the very fine particle of a low melting point metal, melting of the 
very fine particle of a low melting point metal is carried out with the temperature more than the melting 
point of the very fine particle of a low melting point metal, and a metal bump and a connection metal 
pad are joined. 

[0011] Furthermore, in case the very fine particle of the low melting point metal to which the load was 
applied and which was inserted between the metal bump and the connection metal pad from the rear face 
of a chip when hardening a sealing agent is made to transform into Taira and others thinly and a metal 
bump and a connection metal pad are joined further, melting of the very fine particle of the low melting 
point metal which deformed into Taira and others thinly is carried out, and it is made to make a thin 
uniform alloy layer generate in the manufacture approach of said semiconductor device. 
[0012] Moreover, in case a chip is canried from on the sealing agent on a substrate, it is made to canry 
two or more chips by face down on the same substrate in the manufacture approach of said 
semiconductor device. 

[0013] Moreover, the semiconductor device by this invention is carried by face down on the front face 
of the substrate with which the connection metal pad was prepared on the front face, and this substrate, 
and has the sealing agent which made the interior of a thermosetting insulation resin ingredient carry out 
homogeneity distribution of the very fine particle of the Sn (tin) or Sn alloy to which the metal bump on 
one or more chips with which the metal bump was prepared on the front face, and one or more of these 
chips, and the connection metal pad on a substrate are joined. 

[0014] This invention supplies at a detail the charge of a thermosetting insulation resin sealing agent 
which carried out homogeneity distribution of detailed Sn or Sn alloy particle which is a low melting 
point metal so that each might not contact to the chip loading range on the connection metal pad on 
substrates, such as a resin substrate, a tape, or a ceramic substrate. From moreover, the chip which the 
metal bump took the side of is carried by face down, and insulating resin is stiffened, while carrying out 
heating pressurization at the temperature below the melting point of Sn or Sn alloy from the rear face of 
a chip and making a particle transform into Taira and others thinly where Sn or Sn alloy particle is 
inserted between the metal bump of a chip, and the connection metal pad of a substrate. Then, Sn or Sn 
alloy particle which carried out heating pressurization, was inserted into the connection metal pad on the 
metal bump on a chip and a substrate from the rear face of a chip to the melting point temperature of Sn 
or Sn alloy, and defomied into Taira and others thinly is ftised, and it enables it to make it flow through 
a chip and a substrate by joining a connection metal pad with a metal bump. 
[0015] Especially, in this invention, not the flow by the conventional contact but the flow by junction 
with high connection dependability can be enabled between a chip and a substrate by carrying out 
homogeneity distribution of Sn or the Sn alloy particle at the charge of an insulating resin sealing agent. 
[0016] Therefore, since a metal alloy is generated by the junction interface, unlike the flow by contact, it 
is hard coming to generate the defective continuity in hot environments according to the manufacture 
approach of said semiconductor device, and the semiconductor device. Moreover, it can carry out ♦* 
stable to connection resistance just. Furthermore, void generating which poses a problem in the case of 
the sealing agent supply after junction can be controlled by supplying a sealing agent to a substrate 
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before junction. Moreover, long-term junction nature improves by transforming Sn or Sn alloy particle 
into Taira and others thinly before melting. Consequently, in a pitch and the flip chip bonding 
corresponding to many pins, the junction dependability stabilized also in hot environments is securable 
as compared with the conventional method of construction. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. The flow Fig. in which the sectional view in which drawing 1 shows the 
semiconductor device (single chip package) of the gestalt of 1 operation of this invention, the sectional 
view in which in drawing 2 a top view and drawing 3 show a bottom view, and drawing 4 shows a 
sealing agent, drawing 5 , and drawing 6 show the manufacture approach of a semiconductor device, the 
sectional view showing the semiconductor device (multi chip module) of others [ drawing 7 ], and 
drawing 8 are sectional views in which a top view and drawing 9 show a bottom view, and drawing 10 
shows the modification of a sealing agent. 

[001 8] First, drawing 1 - drawing 3 explain the configuration of an example of the semiconductor device 
of the gestalt of this operation. It considers as the semiconductor device of a single chip package, and the 
semiconductor device of the gestalt of this operation consists of a sealing agent 3 which closes a part for 
the joint of the insulating substrate 1 (it is indicated as a substrate 1 below) of multilayer-interconnection 
layer structure, the semiconductor chip 2 (it is indicated as a chip 2 below) mounted in this substrate 1, 
and a substrate 1 and a chip 2, an external terminal 4, etc. 

[0019] A substrate 1 consists of the resin substrate of multilayer structure, a tape, or a ceramic substrate. 
For example, the connection metal pads 5 (about 50 micrometers of for example, angles), such as Au 
(gold), are formed on a front face. Moreover, on a rear face, the connection metal lands 6 (for example, 
diameter of about 50 micrometers), such as Au, are formed, and it connects from the connection metal 
pad 5 on a front face electrically to the connection metal land 6 on a rear face through the through hole 
between each class, and the metal circuit pattern of each class. 

[0020] It consists of a microcomputer, memoiy, etc., the metal bumps 7 (for example, diameter of about 
SO micrometers), such as Au, are formed on a front face, and predetermined integrated circuits, such as a 
microcomputer and memory, are formed in the interior, and the chip 2 is electrically connected from 
each terminal of an internal integrated circuit even to the metal bump 7 on a front face. 
[0021 ] The sealing agent 3 is formed in the interior of the thermosetting insulation resin ingredients 8, 
such as an epoxy system, with the film gestalt (a) by which homogeneity distribution was carried out so 
that Sn (tin) or Sn alloy particle 9 (for example, diameter of about 5 micrometers or less) which is a 
detailed low melting point metal might not contact mutually, or the liquefied gestalt (b), as shown in 
drawing 4 . An alloy layer 10 is formed in the joint of the metal bump 7 of a chip 2, and the connection 
metal pad 5 of a substrate I of melting by two steps of heating pressurization, and this Sn or Sn alloy 
particle 9 is joined- Moreover, by making detailed the path of Sn or Sn alloy particle 9, it is [ short- 
circuit ] lifting-hard also in the case of a ** pitch and many pins, and it is possible. [ of it ] Let the 
diameter of said alloy particle 9 be a value smaller than the distance between the connection metal pads 
5 of a substrate 1 , and the distance between the metal bumps 7 on a chip 2. 
[0022] the external terminal 4 - for example, Pb (lead)/Sn (tin) and lead ~ it consists of which free 
solder ball, is joined to the connection metal land 6 on the rear face of a substrate 1, and is arranged on 
the rear face of a substrate 1 by the shape of circumference 1 train, two trains, or an array (in drawing 1 
and drawing 3 , the example of circumference 1 train is shown, and a nxmiber may differ from an actual 
thing, in order to clarify drawing) etc. 

[0023] Next, drawing 5 and dravying 6 explain the manufactiu-e approach of the semiconductor device of 
the single chip package of the gestah this operation. In drawing 5 and drawing 6 , the chart on the lefts 
are the flow Fig. showing each production process of the manufacture approach, and a sectional view 
showing the semiconductor device corresponding to each production process in right-hand side drawing. 

[0024] In advance of manufacture of this semiconductor device, the solder ball which first serves as the 
substrate 1 mentioned above and a chip 2 required for manufacture of the semiconductor device of a 
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single chip package, a sealing agent 3, and the external terminal 4 as a preparation phase is prepared. 
[002S] (1) Supply the sealing agent 3 of the film gestalt (or liquefied gestalt) which made the interior of 
the thermosetting insulation resin ingredient 8 carry out homogeneity distribution of Sn or the Sn alloy 
particle 9 in a sealing agent supply process (step SI) to the chip loading range on the connection metal 
pad 5 on a substrate 1. 

[0026] (2) Carry the chip 2 with which the metal bump 7 was formed by face down on the connection 
metal pad S in a chip loading process (step S2) from on the sealing agent 3 supplied on the substrate 1. 
[0027] (3) In a sealing agent hardenmg process (step S3 ) , while carry out heating pressurization from 
the rear face of a chip 2 at the temperature below the melting point of Sn or Sn alloy particle 9 and make 
this Sn or Sn alloy particle 9 transform into Taira and others thinly where Sn or Sn alloy particle 9 of a 
sealing agent 3 be insert between the metal bump 7 of a chip 2 , and the connection metal pad 5 of a 
substrate 1 , stiffen the thermosetting insulation resin ingredient 8 of a sealing agent 3 . 
[0028] (4) Cany out heating pressurization from the rear face of a chip 2 to the melting point 
temperature of Sn or Sn alloy particle 9 with the metal bump 7 on a chip 2 in a fused junction process 
(step 84) at the connection metal pad 5 on a substrate 1 . Sn or Sn alloy particle 9 which was inserted and 
deformed into Taira and others thinly is fused, the alloy layer 10 by the uniform Au-Sn alloy is formed, 
and the connection metal pad 5 on a substrate 1 is joined with the metal bump 7 on a chip 2. 
[0029] (5) In a bump attachment process (step S5), attach the solder ball used as the external terminal 4 
on the connection metal land 6 of the rear face of a substrate 1 after making it flow through the 
connection metal pad 5 on a substrate 1 with the metal bump 7 on a chip 2. 
[0030] Thereby, the semiconductor device of a single chip package is completed. Even the external 
terminal 4 flows through this semiconductor device electrically through the metal bump 7 on a front face 
through the connection metal land 6 on the through hole between the connection metal pad 5 on the 
front face of a substrate 1, and each class, the metal circuit pattem of each class, and a rear face further 
from each terminal of the integrated circuit inside a chip 2. 

[003 1] Next, dmwing 7 - drawing 9 explain an example of the semiconductor device of the multi chip 
module manufactured with the application of the manufacture approach of the semiconductor device of 
the gestalt this operation. 

[0032] The semiconductor device of the multi chip module of the gestah of this operation It differs in 
that two or more chips are mounted to structure like said drawing 1 - drawing 3 . Substrate la of 
multilayer-interconnection layer structure with a big dimension. It consists of sealing agent 3a which is 
mounted in this substrate 1 a and which closes a part for the joint of chip 2a of a microcomputer, chip 2b 
of the plurality (here four pieces) of SDRAM, and substrate la, two or more chip 2a and 2b, external 
terminal 4a, etc. Furthermore, it is applicable also about the case where chips, such as a chip of other 
memory, such as SRAM, and ASIC, are moxmted possible [ also pasting up a heat sink 1 1 on the rear 
face of chip 2a and 2b in consideration of heat dissipation nature ]. 

[0033] Substrate la, chip 2a of a microcomputer, chip 2b of SDRAM, sealing agent 3a, and external 
terminal 4a have the same structure as said single chip package. Moreover, external terminal 4a is 
arranged for example, in the shape of an anay. 

[0034] Chip 2a of a microcomputer is for managing control and processing of the whole multi chip 
module, such as controlling the writing / read-out actuation of data [ as opposed to chip 2b of SDRAM 
in controlling the input/output operation of the I / 0 data to a multi chip module ]. 
[0035] Chip 2b of SDRAM has the memory matrix which arranged two or more memory cells in the 
shape of a grid, and makes possible writing/read-out of data to each memory cell based on control of 
chip 2a of a microcomputer. 

[0036] Also in the semiconductor device of this multi chip module, each production process as shown in 
said drawing 5 and drawing 6 is followed. The sealing agent supply process which supplies sealing 
agent 3a to the chip loading range on substrate la. The chip loading process of carrying chip 2a and 2b 
from on sealing agent 3a on substrate la. Chip 2a, the sealing agent hardening process of carrying out 
heating pressurization from the rear face of 2b, and stiffening thermosetting insulation resin ingredient 
8of sealing agent 3a a. Chip 2a, the fused junction process which carries out heating pressurization from 
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the rear face of 2b, forms alloy layer 10a according the metal bump 7 and the comiection metal pad 5 to 
melting of Sn or Sn alloy particle 9a, and is joined, The semiconductor device of a multi chip module is 
completed by performing the bimip attachment process which attaches the solder ball used as external 
terminal 4a on the connection metal land 6 of the rear face of substrate la. 

[0037] Therefore, since according to the semiconductor device of the gestalt of this operation the alloy 
layer 10 (10a) by the Au-Sn alloy is generated by the junction interface of the metal bump 7 (7a) on a 
chip 2 (2a, 2b), and the connection metal pad 5 (5a) on a substrate 1 (la) and it becomes the flow by 
junction unlike the flow by contact, it is hard coming to generate the defective continuity in hot 
environments. Moreover, you can make it stabilized also about connection resistance. That is, since a 
metal alloy is generated by the junction interface, strong bonding strength can be obtained. Moreover, 
since the alloy layer 10 (10a) for junction only into a part to be flowed is formed by catching Sn or Sn 
alloy particle 9 (9a), and only the pressurized part deforming into Taira and others, and heating it further 
more than the melting point of Sn or Sn alloy particle 9 (9a), even when it is a *♦ pitch, the insulation 
between the metal bumps 7 can be secured. 

[0038] Moreover, void generating which poses a problem at the time of supplying a sealing agent 3 (3a) 
after junction can be controlled by supplying a sealing agent 3 (3a) to a substrate 1 (la) before junction. 
[0039] Furthermore, long-term junction nature improves by transforming thinly Sn or Sn alloy particle 9 
(9a) into Taira and others before mehing. Namely, since excessive Sn is discharged, and controls the 
amount of Sn supplied to a plane of composition and is made to homogeneity by carrying out thinly Sn 
or Sn alloy particle 9 (9a) by pressurization before melting in Taira and others. Since growth of the 
intermetallic compound used as the factor which the uniform alloy layer 10 (10a) can be formed 
[ factor ] at the time of melting, and degrades junction interface reinforcement also in hot environments 
can be controlled, long-term junction nature can be raised. 

[0040] Consequently, in the flip chip bonding conresponding to a single chip package, the ** pitch in the 
semiconductor device of a multi chip module, and many pins, the junction dependability stabilized also 
in hot environments is securable as compared with the conventional method of construction. 
[0041] Moreover, in the semiconductor device of the gestalt of this operation, it is also possible to carry 
out the coat of Sn or Sn alloy particle 9 (9a) distributed inside the thermosetting insulation resin 
ingredient 8 (8a) for a sealing agent 3 (3a) with the insulating resin ingredient 12, as shown in drawing 
IQ (a). For example, although it is possible that size becomes large by contact and it becomes a short 
factor if there is no ingredient which carries out the coat of Sn or the Sn alloy particle 9 (9a) like 
drawing 10 (b) when a bias arises in distribution of Sn or Sn alloy particle 9 (9a) By carrying out a coat 
like drawing 10 (a), since particles do not contact directly also when a bias arises in distribution of Sn or 
Sn alloy particle 9 (9a), expansion of the grain size by contact of particles can be prevented. 
[0042] As mentioned above, although invention made by this invention person was concretely explained 
based on the gestalt of the operation, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to the gestalt of said operation, and does not deviate from the 
summary. 

[0043] For example, although the case where it applied to the multi chip module consolidated with 
single chip packages, such as a microcomputer and memory, a microcomputer, and SDRAM in the 
gestalt of said operation was explained The flip chip junction not only by this but a *♦ pitch and many 
pins serves as an indispensable technique. Are widely applicable to the product at large as which what 
has high connection dependability is demanded. The product which wants to carry out flip chip junction 
of the purchase chip furthermore (in the case of a purchase chip, since WPP (Wafer Process Package) is 
impossible) Since the high-reliability junction using a metal bump is indispensable, it can apply good, 
and it can apply to the memory package (a low bond resistance can be realized in a large temperature 
requirement) with which high-speed operation is demanded further. 

[0044] Moreover, Cu (copper) or nickel (nickel) is sufficient as the cormection metal pad of a substrate. 
[0045] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 
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[0046] (1) By heating pressurization from the rear face of a chip, by joining the metal bump on a chip, 
and the connection metal pad on a substrate through the very fine particle of the low melting point metal 
of a sealing agent Since a metal alloy is generated by the junction interface and it becomes the flow by 
junction unlike the flow by contact, and strong bonding strength can be obtained and the alloy layer for 
junction only into a part to be flowed is formed of heating pressurization. Also in the case of a ♦* pitch, 
the insulation between metal bumps can be secured, and it becomes possible to make defective 
continuity in hot environments hard to produce. Moreover, it becomes possible to carry out ♦* stable to 
connection resistance just. 

[0047] (2) By supplying a sealing agent on a substrate before junction to the metal bump on a chip, and 
flie connection metal pad on a substrate, in case a sealing agent is supplied after junction, it becomes 
possible to control generating of a void which poses a problem. 

[0048] (3) Since growth of the intermetallic compound used as the factor which a uniform alloy layer 
can form [ factor ] at the time of melting, and degrades junction interface reinforcement also in hot 
environments since an excessive low melting point metal is discharged, and the amount of the low 
melting point metal supplied to a plane of composition is controlled by transforming thinly the very fine 
particle of the low melting point metal of a sealing agent into Taira and others before melting and it is 
made to homogeneity can control, it becomes possible to raise long-term junction nature. 
[0049] (4) By carrying out the coat of the very fine particle of the low melting point metal of a sealing 
agent with an insulating resin ingredient, since particles do not contact directly also when a bias arises in 
distribution of the very fine particle of a low melting point metal, it becomes possible to prevent 
expansion of the grain size by contact of particles. 

[0050] (5) The above (1) By - (4), it applies to semiconductor devices, such as a single chip package and 
a multi chip module, not the flow by contact but the flow by junction is enabled, and it becomes possible 
to secure especially the junction dependability stabilized also in hot environments in a pitch and the 
flip chip bonding conesponding to many pins. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process at which a connection metal pad supplies the sealing agent which made the 
interior of a thermosetting insulation resin ingredient distribute the very fine particle of a low melting 
point metal on the front face of the substrate formed on the front face, The process in which a metal 
bump carries the chip prepared on the front face by face down from on said sealing agent supplied on 
said substrate, The manufacture approach of the semiconductor device which carries out heating 
pressurization from the rear face of said chip, and is characterized by having the process which is made 
to join the metal bump on said chip, and the connection metal pad on said substrate through the very fine 
particle of the low melting point metal of said sealing agent, and takes a flow with said chip and said 
substrate. 

[Claim 2] The manufacture approach of the semiconductor device which is the manufacture approach of 
a semiconductor device according to claim 1, and is characterized by to have the process which hardens 
said sealing agent with the temperature below the melting point of the very fine particle of said low 
melting point metal, and the process which is made to carry out melting of the very fine particle of said 
low melting point metal with the temperature more than the melting point of the very fine particle of 
said low melting point metal, and joins said metal bump and said cormection metal pad in case heating 
pressurization is carried out from the rear face of said chip. 

[Claim 3] When it is the manufacture approach of a semiconductor device according to claim 2 and said 
sealing agent is hardened. It has the process made to transform thinly into Taira and others the very fine 
particle of said low melting point metal to which the load was applied, and which was inserted between 
said metal bump and said connection metal pad from the rear face of said chip. The manufacture 
approach of the semiconductor device characterized by having the process which carries out melting of 
the very fine particle of said low melting point metal which deformed into Tau^a and others thinly, and 
makes a thin uniform alloy layer generate in case said metal bump and said connection metal pad are 
joined. 

[Claim 4) The manufacture approach of the semiconductor device which is the manufacture approach of 
a semiconductor device according to claim 1, and is characterized by having the process which carries 
two or more chips by face down on the same substrate in case said chip is carried from on said sealing 
agent on said substrate. 

[Claim 5] The semiconductor device which is canied by face down on the front face of the substrate 
with which the connection metal pad was prepared on the front face, and said substrate, and is 
characterized by to have the sealing agent which made the interior of a thermosetting insulation resin 
ingredient carry out the homogeneity distribution of the very fine particle of the Sn or Sn alloy to which 
the metal bump on one or more chips with which the metal bump was prepared on the front face, and 
one or more of said chips, and the connection metal pad on said substrate are joined. 



[Translation done.] 
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